Genetic analysis and biological characteristics of different internal gene origin H5N6 reassortment avian influenza virus in China in 2016.
Clade 2.3.4.4 of H5N6 subtype Avian Influenza Viruses (AIVs) has become dominant clade in South-East Asia. So far, a total of 16 cases of human infection, including 6 deaths, have been confirmed since 2014. In this study, we systematically investigated the genetic evolution and biological characteristics of these viruses. We first carried out phylogenetic and statistical analysis of all H5N6 viruses that were downloaded from Influenza Research Database, GISAID and isolates from our lab. We found that H5N6 AIVs continued to reassort with other AIVs subtypes since 2014. Among these H5N6 reassortments, four main gene types were identified: A (internal genes of H5N1-origin), B (PB2 of H6-origin, and others of H5N1-origin), C (internal genes of H9-origin) and D (PB2 of H6-origin and PB1of H3-origin, and others of H5N1). In addition, after several years of evolution, gene type D is currently the dominant gene type. To systematically compare the genetic and evolutionary characteristics and pathogenicity of these viruses, four H5N6 AIVs of different gene types were selected for further analysis. S4, XZ6, GD1602 and YZ587 virus represented gene type A, B, C and D, respectively. Their NA genes were all originated from H6 and their whole genome showed a high similarity with human isolates. All these isolates could both bind with SA-α2,3 Gal and SA-α2,6 Gal receptors. Pathogenicity test showed that these viruses were highly pathogenic in chickens, while YZ587 showed the lowest virulence. Moreover, XZ6 and S4 viruses were highly pathogenic in ducks and moderately pathogenic in mice, while GD1602 and YZ587 viruses were no-pathogenic in these animals. Interestingly, GD1602 and YZ587-like viruses were responsible for 4 and 2 human infection cases in 2016, respectively. Therefore, our study showed that the YZ587 virus which has mixed internal genes, showed lower virulence in avian species and mammals compared to other genotype viruses. Overall, our findings suggest that the H5N6 avian influenza virus is undergoing constantly evolving and reassortment. Thus, our study highlights the necessary of continued surveillance of the H5N6 AIVs in birds and paying close attention to the spread of these novel reassortment viruses.